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PURPOSE: A liquid crystal display device 
incorporating a color filter and a method for 
manufacturing the same are to reduce the parasitic 
capacitance between a data interconnection and a 
pixel electrode, thereby providing high quality 
picture. CONSTITUTION: A first metal layer is formed 
on a substrate and is patterned to form a gate 
interconnection having a gate electrode. A color filter 
formed on the same layer is spaced apart from the 
gate interconnection. An insulating material, a 
semiconductor material and an impurity 
semiconductor material are formed on an entire surface and patterned to form the first insulating layer, a 
semiconductor layer and an impurity semiconductor layer. The semiconductor layer and the impurity 
semiconductor layer are patterned to form an active layer and an ohmic contact layer. The active layer is 
overlapped with the ohmic layer horizontally. A second metal layer is formed and patterned to form a data 
interconnection, a source electrode and a drain electrode. A passivation layer is deposited and patterned 
to form a drain contact hole(121) over the drain electrode. A transparent conductive metal is deposited on 
the passivation layer and the drain contact hole to thereby form a pixel electrode (1 35) connected with the 
drain electrode. 
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stsro/ 7i a at j mow ggw& 

S »S8 ^§5A|§XI(Liquid crystal display device)01l CH g All 81 ggorE 

aaia(color filter)* flISff 01 211 01 31 &(ar ray substrate)! S»»te 2»§SAI#£|( I iquid 
crystal display device)OII aft 5*010-. 

#3i 9ijS5Ai§xib 2ij§°j s«hs oigr#t oisftoi oioixii s^ote sas/d. aji a¥3iea 

»«IB3 #31 #¥3ie:ni- »¥3ie« ArOIOil AXIS 49(1 iquid crystal)E£ ^SSO. 

^s.^2s #3i ahv^ie^ cnejiopi&oicii ohoi . #31 2*3011 ei^m^ ^e2J ±xt3f 

SSSCr. #31 ±918 ±Xfb JIOIMS^a EMBia^D* ^SBM, #31 ^|0|e^^° 

#31 EaieiS^a dfeAS^ZHHI SflSI ill g/25(on/off)8rfe ^BOI £101, 8S82S SSS 
Cf4=°J ±?1§±Xfe JI0|E|j||6!(gate line)3J S98CK SE». #3| ±±E^£ ^ S CHI dll ei3fm 
fc ^SOIDI. Cl^oj Q10l6lbH<y(data line)2£ 9«SO. 

S*& Hr2f U£ Q.±m£ OH^±(matrix)i*Efl£ ?^£|01 ( #31 Q^2\ ^lOIMbfj^Hf QIOIQdH^^ 
Ai£ H£r8 r 01 #3| 31101 MM £! HI- OilOl El dH£ 01 jflSSrOI §|2ia orU2J S«£ » 

§f±(pixel^ SO. 

#31 #¥3ieo«*r ^ea^oi a#aoi, sa oioixim 8 9¥<hi #31 #¥3ieoii *t 

Oil CHSWOl laHElS 8Sm3fl SO. 

#31 9aHEI2l i^^SS e!4a. S^S. HS»S*ta. BSS^H SOI HO. 

#31 eta&tfgs oiis&oi gs§^. 012.1 ^big eteoii 216H £^eioi 211x1^1 3ieoii 

£5612 in S Oil SJSH IIHil^mil £#or£r e.^825M| 211 E( RED) , 3^1 (GREEN), M^(BLUE)2] 
^2H1E1M 8#S>fe ^SOIQ. 

OlffH, #31 93IIEI2I JHS5/H OhHU^XI 01IS S 4 HteU. 01 BH &h 4*XI§ oPI ?1SH 

Alb E£l-HilOIB(pre-bake), ^(exposure) , 2 # (development). 5^M«llOIB(post-bake)3f§e 3i3 

mess 4 aio. 

^8 2,^21 S§g 31£! #¥3l&2f 5r¥3|&8 Se^SOHAI Al£ 8*901 Sm2| 5»§ 
£A|#£|£A1 2^1 3*^311 SO. 

oi mi, sse #31 #^3iem- s*¥3iesi «nxi3^ s^oi iuiohoi: eofe 2010. nau zt^ s 

anal g#^b HfSOHAi #3| #¥3I&8 Ha-WIOIH, 5^-0110132! HfSM 3iXl2Ai isEiOil 
2J6H S§0| 14^ Oia^ Si8 #31 6F¥3|&3f2| §t^^ Oi^JW^Q. CTidfAH. 2i|#S 

AI#X|2J M^l ^^orb SI&10I 8Cf. 

waAi, oias Exin ?i6H esHoiib #3i aaias a r ¥ oiayoi^ieoii sas^ ai» uf 

01 SK S¥& E^i 8£mO\ §2H2J ^aUS ^§HAI#X|2| ^#1 ^§5f£^ ^Cl. 

£ 18 e2«2j ^ai&3^ ^#3 atQfegHXI^a 0^2l|0|3ie21 ^l5g§l£A|& g^EOICK 

£A|§h b^2f gfoi. 3ie(11)0ll 31IOI^bH^(13)^ Ql 01 EH dH <^ ( 15)01 2f2j OH^^i^tEH^ 1X1901 «# 
92iH. #31 31|0IMdH^3 QI0iabH^2] HlXfXlSOilb ^Qfegjxi^a (T)^ S#£I(M #31 B|9J 

^^xi^a(T)b 3iioiMS^(i7), 9Ha«§(i9), ^^^=(21), Eaieis^(23)o^ ^#sa. 

#3| 31IO|e|JHd!(13)jJf EIIOI HUH*! (15)01 iH^SOl §2J£Jb SSI 21 SSOlIb §1^2^(25)01 8^8 
Q. #31 §f^S^(25)8 ^m(27)m mm #31 E2H2JS^(23)Ilf S^£JCH 

#31 St^S^(25)2J ^¥0ilb ^aia(29)3^ i#£|04, #31 ^aiS(29)b #3| ^^#(27)^ JII2I 

e ^^3^(25)2] m¥ sa^oii §*#goi, 01 hh aioiauH^ds)^ jhoimuh^ (13)21- ±§21 s*jo £ 

#51 HWeax|x Q ( T ) B #3| 31101^^^(13)1 COa BlttSSS l^DH^^^(31)3f s# 

£101 2iCI. #31 M^OH^^ 3=1011 #31 °«EJ^#(19)M 3I&01IA1 ^ES¥S Saof 

31 91 S 20ID. 

E 2a U1XI E 2bb #3| E 121 11-11 M 0}a ^S^AjOII COa UEf^l g^B^E^Aj , 

^MgHX|±a2| cfguf ^« ff^oj cfg- g#o^ ggnoj 0|2||0|3ie21 ^^ H JS§ Qi^^o^ M 

sshE^ sa. 

E 2a01l EA|£ SOI. CXI 3ie(11)?l0ll 31101^2^(17)1 §#mil #31 ^lOI^S^^CHl 31I0IM 
18!9|(18)1 S#§hQ. CI12S #31 3HOI^2^(17)#¥01I ^"§(19)1 l#oHl, #31 
9»!a«S(19)2| &*01l 2^2f ^^3^(21)3} E2H2ia^(23)l S#&D. 01 OH EAISlXlb &^XI°} # 
31 ±^3^(21)8 B*» aiOiadH^(E 12| 15Sr5)01IAl SSQSftOI 

Cf§2£, #31 ££2^(21)jlf Eai2JS^(23)0l S#9 3IB2J S3 Oil I2§iS Sa0(2O)g S# 
»2£ftl ^?IS^XfO! s^egHXI^EP* S#SCf. 

CH2§, E 2b0» EAIK W» »0I. #3| ^QiegHXj^Q^ tjgg ^[e #011 «a«EI(29)SS ^# 
ffCh #31 ^aiS(29)#8 ^¥3f#0l §8 aiE(red). 3&(green), M^(blue)2| |Ei§°§ ^# 
SCK #31 ^aia(29)#8 ^H5|oS ^SHAIIIH^ #01IA1 5lj§oj g. x^xiog CH SI-CM 211 E. 

EA|§^ ^01, Sf^Oll 8#9b iaia(29)b *I§]3E£ #3| If^M §218^ JHXfo^ # 
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J\ :HI0IMdH£!(E 15] 13&5R QIOI9IJH^(£ 121 15 B£)0ll Ett^SjOl 33 8£9Q. OlttH, fePI 
SaiEI(29)fe «f3| ^^XI^E]2j 5H£|«S(19)3f £1\ E £1121 £^(23) 2] a^2| gj«(27)B XII 21 

b »±2i sb*ioii agsct. 

£ 2c0|| EAIB bF2f SOI. #D\ BBIflEI(29)?l- 83S 3IB E! ^smgHx|x Q o| OjE] 
*#(19)&0II M^0HM^!^(31)S Sg8t?ll Sltedl. oPI M^DH^±2j XHSb M¥SB S^OIEH. Q- 
B §^011 bl6H § BA*B0| £8 BBB AfSSte 3S0I y^^5|C|. ajy/H, BB32S QS 3 ^q|| 

biaH s- BAtaoi att 3f»fe 3§(cr)i fltsjftoi aamji sa. 

Cf§2£, £ 2d0fl EAIB b(2f B0I. 4PI 83 OHM*! H3£ ^l&^J 521 S&Sf 8PIAB 2! 
ZAtOIBS ¥@!(benzocyclobutene : 01 8t 'BCB'af SB)j» U8 aBBBB g^moi SSI BB8B 
Cf. BCBb P3B 2^Xfl§!2J££ 2S»2fr(33)0l i^@a. B^?E£ B£l!!E|}|- 

8SSXI Sf8 £31212^21 &¥2] S^S{20)^ SB»aK33)B BCBM &]2tmO* £312! 

e^a(27)M a a act. 

Cfg2£, £ 2e0{| EAIB W2f 1*01, &D\ ¥S MXW(33)0I 1^8 }|£2j aB0 || BB-B-^AWI 
£(IT0) EJr oj§-§H-^AF0|E(IZ0)H2| ipgB £323^8 gSJSKH §f±¥0i| »£S = (25) 

i aaaa. 6Pi ^±2^(25)8 a^i eeiib £^8(27)1 aai Eae!a^(23)]» a*»oi 8 

880. 

SsB b^2f 1*8 HfSl M5H #eH2J i^IiEil SBB CHSIIOIJI&l a^BSSAI. liliHi 

^ieoii i^ofai eih mmi£ ^srmsxisi m%m %x\m ^ aiaa. 

HEHU, g£fl2J 21^8 ^SfegH^l^a &0II 83BEIB SSShfe ^£gJE£, «Wegx|±EI2l 

b bbi aietegHxi^Q ^oii 0^21 atti wotsu= ss&si *aaoi »o. ^. #31 ^i^m^xi 

±EI #011 BBSa 531 »B» of 31 ?IB HMXfQIOl 320ICK 

SEB, #21 QIOIEIbH^^ At 01 21 1 2 #011 2|6H §3£lb 31 A| B ^2J 0*011 2JSH Gil 

OIHUHfljH- 831 AtOIOt ^^otb H^^SH B6f£ ^MAib BB S»B0ID. 

BM W2t S§^2| ^fllgg 6Hl»b 58 1^1 Ell ?S» OISOPIBSI 31SBB0I 2iCH 

ai. gae oi^oia. 



U}E}M, & iS8 g§2J B±S2t. Q|0|£jHH^j3| §F^S=^2| ^l^g^e M^EMMI Sf^M JHfiB 



aae ^sia Battel ?I6H s bboii mm m& ^§hai§xi oiaopie- is^sg J\&m ?hi» 

fe B3||»: tf^l £2^! ^^£M fl| 1 848^12 DEI B 8(01. ^101^2^1 SBB 

^lOI^tiH^l 8^S^ B5||2f; 

^31 ^lOl^bH^^ liJ^OII 4:12.^ 01^9 ^dilEll 8^8ffe B*l2h #D\ D\\Q\ = m&0\ 

22011 l^s^Hf ^EfllBBjll- M^M ^EflBBB »»£ ^S8K)I a 1 I^S^f tf£flB 
HJ- M^^^£X1I#1 g^^b B^I2f; ^>0| ^EXIISIlt M^M^£x-IIS^ SAI Oil lEiyStOI. ^^1 X\ 
01^2^ ^^Oil 0hBSI£ SEHM 9"EIM#^ 0l2fb 12^25 3^5! l^ohb B5j| 

2t: 5H£JH#0I 3I52J SBOO g^moi a 2 ESge^SM S^Sfll HH EH 

BttOI. «3I ^IO|edH^3f ^31 a 1 AhOI Oil JH^Sfe GII0IEIHH^3f ^^l Gj|0IEi«H^2J 

^¥0I!A| &J\ 2"EI«#2| ^^011 §#2§^ ^^2^3f 0|2fb OI^S £31212^1 

b BJI2h- 4i^S^]2f £5II2J5!^0| 3IB2| S 3 Oil ^BBBaBBB S«f»OI M^#l 

M®o\H HHEiymOi ^31 £511212^ ^¥011 E£1I2!E^M 8^5^ E.MI2I; ^^1 £^121^^101 8 
5IB2I SBOII ¥9B £22^1 e^ShOI ^31 £21121^^11 ££11212^ S^oFb 5f 
^S^g 8^8fe B3I# 

a 2 5^S8 ^^1 ^EIHt ^21 e2"e^S2l SAIOil DHEiySlfe 51 IS2^ BO. 

£D\ ^312^118 ffl!5Af0IBS¥@!(benzocyclobutene : BC8)2i 51 ^§^^ BD. 

^31 ^2HlElb 3|2t 3l£ t H&l, M¥ Id^Elb §t^S^2| 6^3 « Oil CHgStOl 

£S UH^afe51 ^9£S BCf. 

£ ^S2J ^SOil EQ-M i*2H*M§HA| §^ie OiaiOPIB8 31^1 ^blofb B^ISf: J\&&0\\ 

bb in s*w:i otaaEsas meib»o« »a°ta aa»fc s^ist: »a«oi 

8^9 3I»2] 513011 i^iii §^615 DH El el 81- 01 tflEi^l 8^3^ &3ll2f: ^^1 WfflSOl 8£ 

a 3i&2i sboii ^£fliiai m$m B£aaaa e^sm imaymoi. &pi aaa^oii otaeiES 

EH 2) 2«EI^#^ OI2t^ iS^2§ m^E^mm 8^8^ B5||2f; £PI ^EI#0I 8^9 3I& 

2j m&m i^iii Ea^e^i b^es g^moi a i §B#3f a i e^#i 8^b^. ^^i a 

1 ^§1 DHEiyS^ ^31 ei|EIS# ^011 ^§3^12^ I§2§9 ^lOIMS^e i^fe ^ioi^«n^e 
833fe easi: 3ilO|ebH<yoi 8^9 ttl\ 01^9 BaBEIB 8 

SSf^ B^I2f: ol^l t*2HI!Em ^lOIMbH^OI 8^9 3I&2J 23011 ¥91BM11 e^8F01 S^#l 

aaaiz nuaymoi, &3i ^ioim^^m ti^Es ^101^2^2^ gr^oii a 1 a 2 e^si 
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ligafb &3ll2f; £J\ HI 1, a 2 S^aoi 3ieS| ^¥011 E2£5^1 s*r»oi HI 2 S^S 

m aasm maystoi. ±±m&o\\M sj&ses ms2Ss:q o\\o\^m^ iim\s= ±± 

HH^Hf , &3| ±^HHaOI|A| iigJ»ES ^#2^9:2 &3| HI 1 SoH &3I ^SMg&SI 

^#H|- S^ofe ±^2^2f, HI 2 e^lM loH &3I ^EJ«§&2] g^sajg^ S^Stfe E 
24I2J2^M a&Sfe 23ll2f; #31 ±±2^2* E3I22^0I ggS 3IB2I 2 2 Oil ¥SE2£ 

garsm uiatiatoi. &3i Eai22^j» a*»n #31 jHoiMUHajW- ghoimuhaoi ixtaoi 
s±oii agsib s*£2^s a«»fe 23111 sbbck 

8 i*g2| 5 CfE ^3011 ®B mtt ^35A|&£[§ 01£IIO|3|&g 3IB1 ?bl5fe 23ll2f: &3I 31 S 

&0il US lit SST8H1 O^aiEaEHS naUttOI Xfi^l aaSte 23ll2f; &3I x\g 

5ioi ags 315*21 22011 i^gii sswoi wmes aamfc b^ish &3i wm#oi a&£! 3ie 
si ssoii &£flisaa M^e &£«is9S a*»a mauatoi. &3i aaaraoii omasaasi sh 

EJ^#3l OlSfb 3^5! Igofe #31 ^El#0l 3I&2J 22 

Oil E2S3^3 2^££ g*fSK^ xil 1 12#3f HI 1 1*3 §!^, &3| HI 1 5^ 

#1 flHafel oKH #31 ei|EI«# #011 ^§2^25 M#2#£ 3ilOIM2^1 »te ^(Ol^aH^l 
fe E±3l2f; #31 3il0|ebH<M0l a#9 3IB2I 22011 12111 S^ohOI HI 2 12#1 a#B *, # 

31 §^£§, 31101^2^ s^si hi 1 hi 2 isti ±^moj ±^2^ e 

^anf Eaieia^ E^ai a«»fe eaia: #3i s^soi t^s hi 2 12^011 E2#e^i 
sm aawatoi. #31 noi^m&m axtatfe Q\o\mu&& #3i aioiaafitfoiiAi ssg^ #31 ±±& 

^ sQjgg s§n a|-^| oHgjugoil 3^3 ±£a^j». 0l2fb £82*2! 01332 #31 EBII22^ 
Si S6H 4^1 2HEIM#^ EaieiS^g a^S^ ^|0|ebH^^ GIOlEldHdOl 

mnmo\ sHisjb s^oii m&m&m a^imfe B^i2f; t^iei^ a^^i ^ibsi 22011 ¥si 
23 til #^moi aiit a^s^ lEiysioi, Eaii22^ ^¥011 E^ieis^SM s^^fe 

B^I2|; ^^1 EaH2E^eOI S^S 2I&2I 22011 ¥9E23 Sll gsr^H HHEiySK* 4^1 E3I 

sea. 

01 » E2M as»« s iraoi wa^ie ^aioiim ^ssfe^ ko. 
- hi i AiAiqi - • 

S V 9 Oil CDE HI 1 ^AlOllfe 2 bi EJ E ^ EH >1E( inverted staggered)^^^ ^^egHXI^aa S^mb 

oiaiopieon ^d-inai sas^ ^>soia. 

e 3^ aaaa^ a^Ei 2waE ^eh^e^ s«asAiaxi oiaiopiesi m^m eai^ s2eoiq. 

eai^ wsi- uoi, 4^1 cHaioi^ie^ a^i »^(p)a m±o\\ 6!fiaaa 2^^ofe ^?is^xf2 
^eaj|XH(T)2|. Ah^| Hta^Maxi^aa 2i£i2Ai m»shfe aoi a una (113)31- jioieuiiaoisjoi 

«3i sf^(p)2i sf^2^(h7)^ m\^.m^(])5)^ aoiauiadi3)si ^moii sjoH §2i@ a^oii 
a^goj. oi (eh »^a^(ii7)2i a ai^^nixi^asi Eaiaa^diwa 

Eail2^^S(121)0]|2J5H 21301 ^ 4^ 2iC|. 

3dlH, &J\ ¥^1 HI2I& UOiXI 4^1 §f^(P)M §218^ ^¥ 

aioiadH<y(ii3)3f 3noiMUHa(ii5)on sbH^soi aaaacizs)^ i^aoi ao. 

E 4a LHXI E4fb E 32] IV-IVS 0}Ef I&oW g^^/dOll 0}2> UEftH g§ &2E0IQ. 

2Xi E 4a Oil EAI B bF2f ^01. ^^DIh(AI). ^^Olfel^S. BMCCr). i^!«(W) §2J £2^^^I 

e^mn nauttot ^101^2^(120)1 s»s^ 3iioiM«Ha(E 321 iis&sm aaea. 

E 4b0ll EAI B til^2f SOI, ^Ol 31101^2^(120)0! 3IBSI 22011 ^§21 aS2£ 

aaaa(i25)a mszwi so. 

OIKU. ^EH^a(125)2i 3IE, 36!. s¥2| £§2j ^^|3 Xi^l «3| 01810131 

B2| B IF^OII oHSS^ VM01I 2|2f aHl§[3|| BO. 

^^sies tumaiir ^bs^ ^aiia nueii aiE, na, i¥ s M0121 ^gj^ ^xfb « 

&D\ M^0HM^!^2| Hll^^ #^E(optical density) 3^ 3.5 Oltfffl 3S^2| 3^«f^0IU 
^S(carbon)3IIS2| »7|2|fi^ ^2Q. 

crjafAi. s a aim si ^. a?i 3iioiM b Ha(E 3°j usa5)a a^a aioiaoHa(E 321 113 

cnaioi 3i&2i dHa2i av aeaia aaaasy s a^i m^oh^^j^2i «aa 

§AI0il ^^6^1 ?|3K)j, b^?ioMI^ «H22| XH18 3g(Cr)l MgSfe 201 §Q. 

Qm9.^ E 4c0il EAI B bF2f SOI. a?| 311 01 M2^( 120)31- BSB 9 ( 125)3h a^S 3|&2i 22011 a 
Sf^ElE Eb ISf^BIE SSI §2e§!^, 2^25 O^ffl^^dl^Hf M^MOI O^ffl^EI 
?! 2j#8K)l. Hi 1 aa«(127)jtt ^EXDSa ^EXUSs 83B ^31 ^£»I83I- M^e 

BExoaa §aioii aau^ot &o\ 31101^2^ ^¥011 o^she aa2i e«a«a(i29)^ 01 ^2^ 

2S 3^2 S2iaoi#(i31)a a^Ba. 

Cf§2£, E 4d0i| EAIB b^2f BOL &3| S«a S§( 129) j» 0I2H= S3^2^ 3^12 e^E^l#0l a 
^9 3IB2I 22011 ^¥01^, 31 E21 e^SHI DHafelSKM, QIOiabHa(E 321 115S 

5)Uf ^3| Q|0iabH^2| ^¥01IA1 ^31 ^EiHS ^^0|| ^§2J 23! 3>XI3 
^^a^(133a)]» OI2fb ±22}^ 0\*& Eai22^(133b)l a^BCf . 
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&d\ ±±/^%\°i&^m flHEiy a n. n m¥0ii iga g^a^#(i3i)s sain nay act. 

WWM, £0\ ?llOI=£!^(12O)£r¥0f|Al ee"E^S(131a)(131b)3f 133a)Hf EfillS 133b)8 

2J2J gS3E=. 2 $ g^^Qf. 

#31 82JS§!e(131a)(131b)g &3I ±±2^ S E5llS2^(133a)(133b)3f 4EI»e( 129)»9 § 
^H»8 mO\ ±?l§l£fl21 CH^ ffii^l of^QI gsa S±0ID. 

Cf§2§, £ 4e0il £AI» bf£f 301 ^I0IMS^( 120)31- 133a)HJ- EBllSE^t 133b)S S&ofb 

^atsan^a^ aas ^ibhj a a 01 essAhoias *b(bcb)j» 38 *aa aaa usaaaa e 
aae *, ois nHsymoi Eeiieia^si #¥011 Eaiei5§i»(i2i)s aae 

BCBb IS^gOl 213, LHs£ ii S^MOI ii2J2^ OlfillOl S>ie21 BSft slS ± 

21Q. EB BCBfe ^lf^ai^(SiNx)^ ttStaaSfSifelSa iiSQ flfij £E £2^1 »fcO. 

wdFAi, ggoii tii oh ana ^5joi isi ^o. 

Cf§25, E 4f0ll EAIB bF2f 301 #21 E3 21 S§!3( 121)01 HgS 3163 #¥011 S§-©-^M0| 
E, ^MOIE l°i ¥S EaSS^t e^mH MEi y of 01 Sf±¥21 2S01I SHI 1^01 

#31 Eaeieq«(i2i)a mm w\ Eaeia^a %m\z= »±a^d35)s aaact. 

s*fi ess ^» waoi^iBoi aaaoi. hi 1 aAionoi me waoi^ies aaasa 4^1 n 

OI^HH^UI SSIS01I 808101. #31 }|0|e U H£i^ QI0IEHJHG8 M^0H^^£ AtSBSSMI 
213 ^ SICK 

Eff, S£» S§01l2JoH 8#£! 2«§lflAISX|2| ^UHGjM- QI0|E1HH£! 181201, 01 

qh a saioii oil Aib #ji asaaa ut^aieom ^saisib §e mssw »2 g&sf xhs2J ¥ 

S§1S# MH(BCB)e AtSftN, 31 £ Oil bloH #3| ISgOII ^I^S^ei 0*1 a±AI3lfe 

J\ SID. n Ol^b B£B bh2f 301, #31 BCB21 ^2M0I QB ISeHOtl bloH §!§ol ^IHHSOI 

o. 



- HI 2 0AIOII- 

S ^S2J HI 2 ^ A| Oil CHI AH ±EH3iEEf2i (staggered type)2J tq-Of ebhxi >:Eia S8B O121IOI3I&01I 

naiEia aaao. 

^EH^EEIEi21 a[S|^aXI^£l= ^,^1 eiWEJE ^EH>lEEfgJ2J ^^M^iXI^EiSfb ^ai ^El« 
#21 ^¥0J| ^|0| MS ^01 i^a^ ^^OIQ. 

01 m E^l §T2oK)l e CHI WE M 2 UMQUM ^§5rE^ ^Cf. 

^ SAIOII Oil CTi^ ^EH^EEIEJ2i g^Eb E 32] oi W EIE ^EHXE Ef£j2j l^E2r ^M&2§ 01 M 

a^r^E^ mo. 

E 5a0il EA|^ bf2f 301, ^1^(201)^011 e^SHI HHEiy ol-Ol , S^l ^1£1^#0| 

?lx|0i| ^§21 S5J2S S^Sf2S 301 2H*jSA|§X|2] ^1 21 01 M 21 §io^« Q oh£1^# 
1 »H8^| aO|EA|c(iiflht shield : 0I» 'SSQfOia S»)(203)a ttB-^SS « 

^1 ^1E1H#8 4^^! S^^ 0FM3H^^ai^(a-Si:H)M §^§f01 l^S^I SlbQI, ^.^1 OUffl^^il 

sy oij ai^moi ^oti Etas ^oii 21^ t§i sjch ^^m^ixi^&2i ±?i§^Ea 

BSOI 2iQ. (O-SJ-AI , ^ ^AI01I21 SfSfSgHXI^Q Oil Alb EJEAI ^31 XF»S|{203)S 

aeEs. e 5boii EAia wa 301, ^^1 (203)01 saa 31&2J ssoii aaaa^ otaiH^tf 
aiss s«tsk)i win #(205)31- ^exoss si§§[ ». ^1 Rsaaa aaawoi ^q^#(207)i 1 
aact. 

CH25, E 5c01l EAI a bha 301, ^31 ^El "#(207)01 il^a 3|»2| 2IS01I 1S^^^ S^mOl 

%\ i is#(209)e aasm. saioii hi i is #(209)^011 a^ssh es& e^e s«ra ». 

Af^l M¥3 £SS DHEiaSfO) 7IIO|ebH^(OIEA|)^ XIOIMtiH^SJ ^^^f- §SSS8^ 

^,01 2HEISS2I ^¥011 ^ioiMa^(2ii)a aaaa. 

CH21, E 5d01l EAI a br^ 301. tf?| ^101 = 2^(211)01 S^S 3IB0II 3H0IMa^{211)]» 

sasoii i&^a#(2i3)2i a*a hi i aAioioii/da »o. 

CfeEM, E SeOII EAI a b^2f 301, gl\ 3£lil6l(213)a #1\ 51101 = 3^(211)01 8^8 PIB9 3 

son *aa aaaas s«t»oi hi 2 aas(2is)a s^stn, ^^i ^ioi=a^(2ii)s e^ss ^101 

MS^(211)gT^ &¥2J HI 1 IS #(209) HI- HI 2 §SS(215)a §A|01I HHEiyofOl 4:^3^ 

e^a(2i7)3f Eaiiss^ ^^S(2i9)e aaaa. 

cieEs. e sfoii eai a dha 301, ^^i 2^m(2u)m Eeiisa^ a^ie(2i9)oi 

j\B2\ aaoo es« strata iniEiamoi, ^pi ^^a^ e^a(2i7)e sen ^^1 

2«£i«§(207)a ^¥2f a^Sffe 4i^3^(221)^ ^Pl ^^S^(221)3f 4^5|ES S33fe 
aiOIEldH^OIEAIR ^^1 EailS2^ ^^S(219)M g8H £?l 94 El «S(207)3f S^Sfe 
EaiSS^(223)M 8^RQ. C|§2£, ^Pl ^^3^(221)^ EaiS3^(223)0l 8^EI 5I&9 SSOll 
HI 1 AJAIOliAia 3^ ¥S ^S^ ill #«rR ^ DH El y Sf 01 , ^51 E21IS2!^^0II EaiSE§iS(^ 

j\ Eaiss^ b^is^ i3?iti(2i9))e iisaa. a§2s, ^^i Eais^^is(2i9)oi d\b 
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21 S^Oil m% E2#S^1 g^oHl HHEH^i 31-CN , #31 3il0| MdH^ QIOIEjdH^OI JH^SFOI 
»±(0IEAI)2| SS301I S#£IH. B40I #3| ESI|°!2^ S@j»(219)S S8H #3| Eaifi! 2^(223) 

S*» 3§0U°|5H 8#£ 2*!g5AI3x|°J 4:^bH^^ QIOIEIdHd 3S B8B9£ BSSW. 01 (EH £ 
^AlOllOij/dfe #31 fl 1 ^AI0||2f U£ C* B4MB 5IV 4* HO. 



- XII 3 AIAI0I- 

£ US 21 XII 3 AIOII^ #3| ^EH:HE8 ^^XI^EiM XHS8 Oi2IIO|3| &0II/H BafiaB XHgs! 
£ CIE *|A|0j|£Ai 0I» £21 SSftOI «Btt£4 «0. 

S ^ h S2] E 6a LHXI E 6c ^ XII 2 £AI0(|2| E 5a UiXI E 5c2j S33f i§2£ 2i^8l g38fE^I 

3l5K311)#0il ff»o«313)S SS»3. #3| »aaK313)4K)ll 88*898 S*W01 bHffl#(315)l 
8#Sh ^. Qi25 #3| tHIUS #011 0Hffl± ^EIEM g*8f:i Oh USE fjEH^ DH9ySKH SijEIH 

•(3i7)i aaeo. 

Cfg2£ #31 2!*EliE[t{317)#0j| XII 2 828(319)8 8«»H. #31 *S(317)2J #¥01l ES# 

s^i g^sm miEiy skm ^101^2^(321)1 aa&ct. 

#3| 3ilOIMS^(321)M gg§> ^, E 6dCHI EAI& If 01, #31 3||OIMa^(321)#0ll 12^1^ 

e^3H2 XII 2 1£S(323)8 S#8 s t EH EH y of 01 #31 3il0| M£!^(321 )8 g#E£ gf^Si SJ¥ XII 
1 i2#(319)3f XII 2 BeS(321)§ SAIOII DHQySK)! ±±&=> £^8(325)2|- ESilPJS^ 
^§18(326)8 8#8Ck 

Cfi°S, #31 5§!8(325)j» ESIPJ2^ ^^1(326)01 §£9 3|£2J S ^ Oil E2# 

3^8 g^olU Oil lay 8*01, #31 £^2^ £^1(325)8 goH #31 ^E!H^(317)H} S^6hb 
^2^(327a)I>h #31 ^S^Uf *\Ro\0\ g^8f£S 2&£ GI0iadH£!(0IEAI ) 31-, #31 
£±*f^(327a)Hh ±83-21 0|2|£|2 #3| E21iei2^ -1(326) g loli #3[ ^£1^0(317)^ g^oh 
fc Efill°i*!^(327b)8 888CK CfiM #3[ 2* S^OI S#S 3|£0il B9SEI(329)I 8«8>te 3 
3IIS/H. ±§21 #3| ^|0IMdH^(QIEAI)J2} QIOIEIWti(D|£A|)OI H»SKX §2|£I{=r 2f §h± 

oil cngmoi aiE. us. M^2i iai usee*. 

D§21, E 6eOVI EAIK bF2f »0I, #31 B a 19(329)^ li#£! 3ie2| SB OH ^S13# SS2J 
BCBM B«r»0t. 521 5fb ¥S §aaf(331)« B«t»2 Oil lHEIU»0t #31 ESIPJ 

S^ #¥011 ESII2J E^e(326)e ^#°^. 

cfgE.^ #3i Eaies e^a(326)oi 3i eg s^oii ei§-e-^AfoiE(iTO), 

B!S-S3-^0|(IZD)S ms\ ¥S E2# e^SFi BEIUnot #31 B£iSa(329)3t B#S 

a» SS^Oil g#9W SAIOII ^^01 #31 ESiei ^^S(326)l 881 #31 EaS! S^(327b)Hf 

S^m^ 5f^2^(333)e §#^C[. 

8*8 bf2f B0|. ^9193^ #31 3il0IM2^2l #¥011 8££! E CfS 8 EJiSJ ^EHTiEl ^egx| 

^a3f i#s oiaioi J\vm ^ kq. 



Mt&°f MM 

If^Ai, tif2f ^8 ^ Oiail0|3|B0ilAi2J ^ailEibHxl^ S«H, 311 01 e % ±±f£%\2i E^M M 

mm. BaiSEil ^S|egHxi^Ei2f SJHI S#8ESMi, mW$t= ^£1 SI Q 4 5§1 9V 4= 2iOi 3 

^JRH, SaS2J XHSSAi BCB2f 8&SI- XHSS Mg^E^Mi #31 Ql 01 Ei dH ^1 Ah 01 Oil S 

mm ^ 3|^5HnHAie^pj CdpS ^XHSI ^ a3f3f HQ. 



(57) &?2I g?t 
S^?9 1 

#3i 3i&#oii E2# s^e^ xii 1 8#mn iih ei y si- w , 3iioi^a^e s&tt 3iioi^aH£M 

8 4»b BfllSf; 

#31 3ilO|£d H ^^ e^#0il Ol^Si ^ii^Eig 8#ofe B3ia; 

#31 3ilOIMbH>yoi 8#S 3I&2J SBOil BBBS^ ^EflBBS ttEBBBB ^31^ ^%°\ 

<H M 1 ISti ^EXil*^ ^^e^EXil#e 8#8^ B3j|2h; 

#3| &£»•!» IdlffiSaM S A| CHI OHEiy 8101. #31 3i|0IMS^ #¥011 O^SHE 8EH^ ^El^ 
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#21 9ME|!E*#0i gjg@ 5|B2| 23011 E2£) B*t8}0l SI 2 ESSS^Sl IBtta WQ^ff 

01, 31101^*1^ «3I SI 1 l&SS AtOIOII ¥H 2&8tte GllO!EidH^3l CilOl a HH£!2l tt¥ 
OHM ™Ej*#2| #^0|| ±£2 3 31- OI2fb £3Zf3 0132 Eai£J3^M a«»fe 9 

&J| ±±*RHf E2i|ojS^0[ SSS JIBS SBOU ?9§!23ei!t S*»OI MSii B«8Ka HH 

aa»« tti\ e Eiioi^^ ^¥oii Eaieiseiii sgftb 

Eaisiseisoi sss Jieg oil ¥s°[ ssas^i s*t*toi &:>i Eaieisetii stm e 

s sswfe Ha ^ssAi&xig oieiioiJiB sis^s. 



2 

si 1 ercrn wo\m, 

&j\ si 2 s^es &d\ e«£i«e &21 SAiofi flHEiysib ^a ^shaisxis waioi^i 



3 

SI 1 BOII aiCH/d , 

£>0| ¥Si2^M^eJ ffl£MOI15^@!(benzocyclobutene : BCB)2I ^§2^ Sfe 01 211 01 31 BSI 



4 

SI 1 9011 2401 Al. 

&1\ HaHafe 2W giE. 2|3f #31 »±£R°l »^ S*ofl CH15I01 

e^ wiKSfeas "S2^ mi= Ka sh92aib*is oiaioi ;ib 



5 

SI 1 80II 910\M, 

ttl\ ^3 ESgS^E 2ig-E!-^A*0IE(IT0)e! 211 ^§25 ofe i*ai ^SfiA|&x|§ 0121101 3|» 
SI2&3. 



6 

&j\ <uw »e»t ene B*r»a otaaEaas 1 a a sua a«an gsm^ 

&3I ffSVOI l^S 3I»2| SSOII 92198 B*r3K)l bJBISS i^offe B3l2f: 

#31 WIHgOl 315*21 22011 EH 193* ^EH198 S*»H HH&ymOI. &D\ K 

m^&QW 0^^E1EH2| 2»EI«#^ 01 §3^12^ 332 S&J3§!aS B5j|2f: 

&3I ^EI^OI a£9 3I&2I 2 £011 l^g^il ESSS^! 2^E£ g^mOj SI 1 93#3f SI 1 

a«e*. &3i si 1 mi a a aw &3i ^eims goii ±§£3e^ hbss :hioi 

jioiMHiisoi ^i^oii ^31 9iioie«H^i^ ^gaai oi^s Kauai a«»b 
^r^i ^aia2f ^ioie«h^oi s^^i ^ibsj &&q\\ ^%m&mmm s*tsK« a a am ma 

a»«. 6T3I ^101^2^1 e^EM SI 1 SI 2 !2§21 °^¥l 6|3T»OI SI 1 E^S 

jlf SI 2 e^SM a^mfe 

^^i si 1. si 2 s§i#oi aas ^i&2j ^voii Esg^i e^moi si 2 sss^ lay 
»«. ^ioiMdH<y^ m*fo^ ^^HH<y^, ^^i ^^dH^oiiAi ^^a°s m^bs-s^ ^pi si i 
E^ae mm m\ ^a^#^°j g° i ^^#nf ^pi si 2 E§ise mm ^^1 ^ 

a«#^2j 3*0^ Eaisia^e issffe B^isf; 

^^1 ^^2^3} Eai 212^01 a^s ^i&2j s s oil ipsEsa egg e^mn nnaasK)i ^^1 Eeii 

2iS^^ Sf5f2 ^,^1 HXfS^ PilOIMdHS^ aiOiadH&lOII 2iSH S2J£|^ a^2| S3 Oil 
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7 

XI! 6 801 aw/d. 

#31 ¥S13#M!°I ai5A^0IS^¥Si(benzocyclobutene : BCB)°j 211 ^§2^ 5te 012ilO|3IBXll 



8^9 8 

xii 6 » lhxi xii 7 ers o\± » son aw/n, 

£PI ^aiQfe g||c t n^i, M¥°J «3aEI?|- #3| = o^S^Oil dig of 01 



s^a 9 

XII 6 9011 9lO\M, 

#31 ^P§£2£ IT03 2! ^S2§ ofb 33 e«SSA|§Sg CH fill 0151 BJJI2S&B . 



10 

#3i 3ib#oii &m sas g^sm omgHEgEHs niiEiystoi aiwa g#su= e+^i s> : 

#3| »»stoi ii#£! 3IB2I 2 2 Oil S*t»OI tHIHSa ii#ofb BJI»; 

#3| WSi#0| 139 3|»£| 513011 ttSHISaa- M^e gt£jyisa8 flHEiy3tOI. #31 » 

0}BI3£9aS| 2!|£|SS^ 0l2fb S2^I2^ 3 32 g^a^SS SSSlfe B3||2f; 

#31 2H£i#oi s#s 31&21 s^oii asaazi- e2#5^m 3^e^ gststoi XII 1 i^il XII 1 

S«»*. #31 XII 1 S^Sl lEiystO! #31 "iEIMS #011 ^§2^o^ M#33S 31I0I 
§2^1 iSfe JUOIMdHtf M 9#Sfe &W, 

#31 3jioiMbH^oi gggj 3i&2i 23011 isiii s^mw xii 2 m&mm age*. #31 31101^2 

^1 i^j2£ ( 311012^ gf*2| gi^ XII 1 13#J2f XII 2 *W&0\ 4^2^ a^B^ HaiE! 

2^ a^Bl S3 3fe a^iia; 

#3| a^SOl i#E! XII 2 B 6! SOII E2#^l »*8K2 JIHEiySfOI, #31 ^|0l^aH^]3| iXfSfb 
GIIOI6lbHtij» #31 QIOIElbHdOilAl 3#£II2 #31 ±±2^ a^§M¥£i #31 ^EH^SOll ±± 
2^2h 0|2fb ±S2>3* 01 3 El U #3| EEII32^ E^Sl 18H #3| ^£1^#3I S^Ejb E£fl°J2 
^1 a#3U= &3II2>; 

#31 3ilOIMbH£:flf QIOIElbH^OI 12 X} 8(01 §2J9^ g«01l ^E-ilElM ««8Fte B3JI2M 

#3i aa«Ei?t g#s 3iB2i aaoii ^§i3# iii s*t®o\ Sail tj#mn i ei y moi , # 

31 E2|[32^ #¥0il E21l2J£i*ae 8«8lfe 

#31 Eai2iE^S0l SSS 3I&2I 23011 ^SE2# 111 S*t8Hl UEiySFOI #31 Eaiei^^l 
1 SSH #31 EElloiS^^ S^mH #31 ^ ^EflEi#^01l lf^2^1 §#^b 59oFb ^ 

Ei assfiAisxis oiaioi3ie 
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